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Background
The policy thrust to make formal credit inclusive has been a central focus of the Indian government. This may be attributed to two widely accepted facts. First, access to credit is a precursor for growth, and second, alternative credit sources are costly. Policy-makers in India have long pushed the formal financial sector to open more outlets and bankers to offer credit below the market clearing price (Burgess and Pande 2005) . However, since credit is an inter-temporal contract, lenders face the dual problem of adverse selection (hidden information) and moral hazard (hidden action). If lenders, through screening, cannot identify borrowers based on their likelihood of default, willful default may rise. In response to this, informal lenders may add a default premium on top of the nominal interest rate, an option that is unavailable to formal financial sources, where interest rates are controlled by the government (Gonzalez-Vega 1984) . Hence, formal lenders, namely banks and cooperatives, may ration credit, request additional documents from and frequent visits by the borrower (leading to higher borrower-side transaction costs), demand marketable collateral, and favor production credit over consumption loan. The void created out of the unmet credit demand from formal financial sources has led to the widespread dependence of Indian rural households on informal credit sources, namely moneylenders and traders (see Basu 2006 for empirical evidence).
Academic inquiries to identify the causes of such dismal performance on the part of the formal financial sector in agrarian economies can be classified under three broad groups: first, those that attempt to identify factors affecting the choice of credit sectors in rural economies (see, for example, Kochar 1997; Pal 2002; Sahu et al. 2004; Boucher and Guirkinger 2007; Datta and Ghosh, 2013; Pal and Laha 2013) , second, those that explore the determinants of credit amounts received by rural households from the formal sector (see, for example, Datta 2003; Sahu et al. 2004 ) and third, those that estimate the effects of the lack of access to formal-sector credit on agricultural production (Carter 1989; Guirkinger and Boucher 2008) . The first two groups of empirical investigations indicate that a large agricultural land size, good land quality, the presence of irrigation and regarding the loan applicant, membership in a higher caste and higher levels of educational attainment increase the applicant's chance of gaining access to formal credit sources as well as the quantum of credit disbursed by the formal sector. The third set consists of a growing body of empirical literature that suggest that credit constraints adversely affect farm production, farm profit, and farm investment.
This study contributes additional empirical evidence to support the findings of the second set of inquiries and attempts to answer the following question: among the rural households that have received loans from the formal sector, what is the changing distribution of credit off-take? Finding an answer to this question is pertinent from the following policy perspectives. First, it would help central bankers as well as policy makers understand variations in outreach of the formal banking sector within its own client group. Secondly, it would elucidate the extent of the gap between the credit off-take from the formal financial sector by the rich and poor households in the context of a developing country like India. Moreover, apart from including those variables mentioned in earlier studies, namely Datta (2003) and Sahu et al. (2004) , this study also attempts to capture the effects of village-level attributes, such as the distance of households from commercial, financial, and educational institutions, on the loan amount.
These findings would complement the theoretical model advanced by Nakamura and Nakajima (2011) which shows that improvements in the credit market during the early stages of economic development is essential to escape poverty.
We used quantile regression, which was introduced by Koenker and Bassett (1978) , to address this issue of improving the credit off-take from formal financial sources in rural India. Quantile regression is used when conditional quantile functions and even extremes are of interest, and it has been used in various areas of applied economics, such as health economics (see Winkelmann 2006 , for example), financial economics (see Bassett and Chen 2001, for example) , labor economics (see Buchinsky 1998 , for a detailed survey), and education economics (see Eide and Showalter 1998) . To the best of our knowledge, quantile regression has not been employed thus far to study changes in the distribution of credit off-take by rural households. Consistent with the theory of credit rationing, we observed that between resource-rich and resource-poor rural households, there is considerable variation in the quantum of loan off-take from formal financial institutions. By using quantile regression, we found that among borrowers in the 90 th quantile of the conditional loan distribution, marginal farmers a received only approximately 80 percent of the loan amount of their counterparts belonging to the category of medium and large farmers.
Briefly, the structure of this paper is as follows. In Survey and data description, we describe the survey and dataset. Method presents the methodology used for analysis. Results and discussion contains the results and discussion, and in Conclusions, we indicate the policy implications.
Survey and data description
The survey was conducted between May and December 2010 as part of the research project of the Centre for Management in Agriculture, Indian Institute of Management Ahmedabad, titled "Assessing Policy Interventions in Agri-Business and Allied Sector Credit versus Credit Plus Approach for Livelihood Promotion," sponsored by the Ministry of Agriculture, Government of India. Six Indian states-Chhattisgarh, Maharashtra, West Bengal, Andhra Pradesh, Tamil Nadu, and Gujarat-were selected based on two state-level indicator criteria: first, the average population per branch of formal financial institution as of the end of June 2009, and second, incidences of indebtedness of rural households. Table 1 shows these two indicators against the national average.
Against the national average of 6554 people per rural branch of formal financial institution attempt has been made to choose states with even spread on this criterion. While a bank branch caters to 10410 people on average in Chhattisgarh, the number of people served by a bank branch in Maharashtra is as low as 2688. The average population per bank branch in West Bengal is the closest to national average. Therefore, variation on the level of branch penetration is well maintained in the sample. Similarly, the sample states are distributed evenly above, below, and at the average for the criterion of incidences of indebtedness of rural households. Through this process, we attempted to capture variations among the sample states. To ensure that various lending institutions are represented, we selected a village or cluster of villages within a single agroclimatic region of a state where all credit sources, namely, formal, semi-formal, and informal, are present (see Additional file 1: Appendix 1 households h in a village was undertaken to form a sampling frame that was used to draw a representative sample of village households. The survey was conducted in five villages in West Bengal, three villages each in Maharashtra and Chhattisgarh, and one village each in Andhra Pradesh, Gujarat, and Tamil Nadu. From each village in West Bengal, 30 households were chosen through random sampling, whereas in the other states, 50 households were randomly chosen from each village. Thus, the total sample size in this study consists of 600 households. Each sample household was administered a structured questionnaire to collect general information on household demographics, social characteristics, occupation (both primary and secondary), resource endowment, loan-related information (i.e., access to different credit sources between April 2009 and March 2010), and the terms and conditions of the loan facilities experienced by the borrowers.
Incidentally, besides respondents that borrowed from mutually exclusive sources (i.e., formal, semi-formal, or informal), this survey also included those that borrowed from multiple sources. Of the 600 sampled households, 231 met their full credit demand entirely from formal sources, 129 met part of their credit demand from formal sources, 91 respondents were excluded from formal sources but have used credit facilities from semi-formal and/or informal sources, 71 were dependent solely on informal credit sources, and 75 respondents did not avail any credit facilities during the corresponding period (see Table 2 ).
Of the 600 households, 525 availed themselves of at least one credit facility during April 2009 to March 2010. Out of these 525 borrower households, 293 households have used only one loan during this period. During the corresponding period, the numbers of households with two, three, and four loans are 140, 53, and 39, respectively. Therefore, the total number of loan cases gathered from this survey is 888 (see Table 3 ).
Of the 888 loan cases considered, 399 loans were offered by formal credit sources, 109 loans by semi-formal sources, and the remaining 370 loans by the informal sector. We followed the coding pattern suggested by Walter et al. (1987) , which is given in Additional file 2: Appendix 2. To elucidate the characteristics of the villages and households covered in this study, we report summary statistics in Table 4 .
Method
The analysis is based on 399 loan contracts extended by the formal financial sector among the 600 sample households. Earlier analyses (see, Datta 2003; Sahu et al. 2004) of the determinants of the loan amount (Y) from the formal sector used ordinary least squares (OLS) regression methods. However, these OLS estimates of the various effects on the conditional mean of the loan amount, E(Y | covariates), may not truly represent the nature and size of those effects on the lower tail of the loan amount distribution. Here, we deviate from the earlier approach and use quantile regression (see, Koenker and Bassett 1978; Koenker 2005) , which models the dependence of the conditional quantiles of Y given the covariates. This is helpful in models wherein extremes are vital. Here, quantile regression is expected to yield a comprehensive picture of the conditional distribution of loan off-take from formal creditors by rural customers given different village, household, and loan attributes for both the lower and upper quantiles.
Let (y i , x i ), i = 1,…,n, be a sample from a population, where x i is a (K × 1) vector of regressors. Assuming that the τ th quantile of the conditional distribution of y i is linear in x i , let us denote ξ x i ; β τ ð Þas the τ th quantile of the distribution of y i |x i . That is,
i β τ , where, β τ is the unknown vector of parameters to be estimated for varying values of τ where 0 < τ < 1. By changing the value of τ, the entire distribution of y conditional on x can be traced. The estimator for β τ comes from:
where ρ τ (u) denotes the function defined as
For further details, see Koenker (2005) , pp. 28-67. In this study, values of τ are taken as 1 10 ; 1 2 , and 9 10 , which results in the 10 th quantile, median, and 90 th quantile, respectively. Here, y i is the amount of loan received by the sampled rural households from formal credit sources during 2009-10, and x i is a vector of independent variables describing the village, household, and loan characteristics.
Results and discussion
As an outcome of the exchange mechanism, a credit transaction is governed not only by the demand for credit but also by the lender's willingness to extend credit. Furthermore, being an inter-temporal transaction, credit exposes the lender to postcontractual default risks. Therefore, the lender would take utmost care to ensure timely repayment of his or her dues. Hence, it is likely that the formal lender will consider a variety of factors before deciding to approve a loan application. Further, for the loan applicant, the quantum of loan requirement would also be dependent on various factors. Below, we describe these factors and their relationship to the chance of loan approval by a formal lender as well as to the quantum of loan requirement.
Factors affecting the supply of credit
Since credit is extended to agricultural households who borrow on the basis of their land holding, such land holding acts as collateral from the lender's perspective. The lender is assured that borrowers with a larger acreage of land would produce sufficient output to generate income to repay loans without difficulty. An assured irrigation facility increases the reliability of higher crop production and is, in turn, associated with a higher profit potential of the farmer applicant. This would be perceived positively by the lender and would carry a higher probability that loan applications for higher amounts will be considered favorably by the formal lender. Lenders may also prefer households that engage in allied activities such as cattle rearing and fishery, which are alternative earning sources to farming, as such activities may lower the probability of default in the event of crop failure. Access to information from extension agents is expected to help farmers adopt improved farming technology, thereby increasing the probability of higher yields. Lenders may prefer farmers with a possibility of registering more income from higher yields. The possession of landed house property as well as in-house toilet facilities would signal a resource-rich household in rural India, thereby increasing the household's chance of receiving a higher amount in loans from the formal lender. Familiarity with key social leaders is expected to improve the credentials of the loan applicant and, hence, may be considered favorably by the formal lender. Since large tracks of land are traditionally owned by resource-rich upper caste Hindu families in India, belonging to such a family may also create a favorable impression on the lender.
Indeed, banks may prefer households from villages with a higher coverage of assured irrigation and access to electrical power, as farmers from those villages are expected to undertake multiple-cropping and thus carry better profit potential as compared to households that do not have access to such public infrastructure support. Villages closer to agricultural infrastructure carry higher business potential and, thus, may be favored by formal lenders. Furthermore, proximity to formal financial institutions is expected to lead to a wider outreach of financial services as a result of minimum transaction costs incurred by the lender to service those clients. Banks may also prefer to lend in villages closer to educational institutions, as those villages would have a higher number of educated households, who may use loan funds more judiciously and carry better employability in non-farm sectors and, hence, have sufficient income to repay loans. Lastly, formal creditors would prefer to lend for the purpose of production over that of consumption, since the former is associated with the possibility of generating positive surplus required to meet debt obligations.
Factors affecting the demand for credit
A large track of land with a good irrigation facility not only extends a positive signal to the formal lender but it also boosts the demand for credit to meet higher production expenses incurred from the purchase of improved varieties of seeds and other inputs, wage payments to laborers, the rental of agricultural machinery such as tractors, and electricity charges. Moreover, households with allied activities such as cattle rearing and fishery could assume a higher debt exposure, as income from alternative sources would act as a contingency for avoiding any default risks in the event of production failure. Households with access to information from extension agents are expected to adopt improved farming technology, thus, they may require a higher quantum of loan to meet higher production costs. Furthermore, upper caste Hindu families with large land holdings may demand higher loan amounts to meet higher costs of cultivation.
Peasant households belonging to villages with access to assured irrigation and electrical power are expected to undertake multiple-cropping and thus require a higher amount in loans compared to villagers farming under rain-fed mono-cropping systems. Villages closer to agricultural infrastructures are expected to carry a higher business potential and are therefore more likely to borrow money for expanding agricultural or other business activities. In addition, agricultural households from villages located near formal financial institutions are expected to perform more transactions and avail themselves of a higher quantum of loans due to the minimum transaction costs involved in dealing with formal lenders. Similarly, villages located near educational institutions are expected to have a higher number of educated households that are more informed about the lending process of formal financial institutions and thus have a better scope of obtaining higher loan amounts from the formal sector.
Households may apply for loans for agricultural production or other purposes, namely consumption purpose. Such loans may or may not be backed by marketable collateral. These, as well as the total ex ante monetary costs involved in negotiating the loan and annual interest rates, represent loan attributes that may affect both access to credit from the formal lender and the quantum of loan.
The variable definitions given in Table 4 include all of the variables mentioned above. Initially, we outlined the effects of these variables on the loan amount, by using OLS. Next, three quantile regression models, for the 10 th quantile, 50 th quantile, and 90 th quantile, were fitted with the loan amount as the dependent variable and the various village, household, and loan attributes as explanatory variables. The model parameters were estimated using the PROCREG and QUANTREG procedures of the SAS software. State-level variations in both OLS and quantile regression were captured by state dummies. Although data were collected from 3-5 villages for Chhattisgarh, Maharashtra, and West Bengal, these villages are from a single cluster of an agro-climatic region.
Hence, we assume that the state-level dummy would be sufficient for capturing variability across villages.
Results of OLS regression analysis
The results of the OLS estimates are presented in Table 5 . As expected, the presence of irrigation facilities and electrical power in a borrower's village positively boosted the credit off-take from formal financial institutions in that village. Close proximity of the borrower's village to formal financial institutions positively affected the loan amount, as expected. However, close proximity of the borrower's village to agricultural markets and educational institutions in this OLS regression was found to negatively affect borrowing from the formal sector. Unsurprisingly, farm households with a minimum of two hectares of land were found to be favored by formal lenders. Assured irrigation facilities do have a positive effect on the approval of loans from formal lenders. Moreover, households with additional income from allied activities were able to borrow greater amounts in loans from formal lenders. Familiarity with key social leaders, as expected, may have established a borrower's credentials on a strong footing for the formal lenders, therefore, these households could obtain higher amounts in loans from banks. Agricultural households belonging to the upper caste Hindu community, which traditionally controlled better production resources, attracted big ticket loans, as expected. In addition, formal lenders met the higher credit demands of households who asked for production loans and who offered marketable security to obtain such loans.
The above analysis is based on OLS regression analysis, which estimates the average loan amount from the financial sector, conditional on the covariates.
Results of quantile regression analysis
The next model, which concerns the estimates of loan amounts across quantiles, is presented in Table 6 . As quantile regression analysis estimates the total loan amount in various conditional quantiles, we can develop more detailed and accurate information from different borrower groups, depending on the loan amount. We estimated three separate quantile levels, 10 percent, 50 percent, and 90 percent.
Here, we compared the results of the OLS regression with that of the quantile regression at three levels (i.e., 10 th quantile, 50 th quantile, and 90 th quantile). We also checked whether the direction of the explanatory variables changed over quantiles and tried to interpret possible reasons for such variations across the borrower groups.
The extent of coverage of irrigation facilities in the sample villages was observed to have positively boosted the credit off-take from formal financial institutions across all quantiles, a result that is similar to the one in the OLS estimate. The extent of electrical power coverage, as expected, was found to have a positive and significant effect on loan amounts in both the 50 th and 90 th quantiles, which is in line with the OLS regression results. However, this independent variable was observed to have a negative effect on loan amounts in the 10 th quantile. As one of the major uses of electricity in an agrarian economy is to supply power for mechanized water extraction, it seems plausible as households with loan amounts in the 10 th quantile (i.e., with smaller loan amounts) may have used the groundwater-based irrigation facilities of affluent larger farmers on a payment basis, rather than possessing their own pumps. Close proximity to agricultural infrastructures such as markets, contrary to expectation, was observed to affect the loan amount across the three quantiles negatively. The same variable was also shown to carry a negative effect on the loan amount in the OLS regression. This may be a result of a common practice in Indian villages, wherein traders pick up produce from farm gates. While the farmers save transaction costs in the form of transportation and wage loss, traders benefit from scale economics derived from the number of transactions from the same village as well as an assured supply of produce. Thus, even being far away from agricultural infrastructures such as markets, farmers would enjoy favor from formal lenders. Close proximity to formal financial institutions, as expected, boosted the loan off-take from the formal sector across quantiles and was significant at both the 50 percent and 90 percent levels. This regressor also had a similar effect on the regressand in the OLS regression. ***Significant at a level of 1 percent; **significant at a level of 5 percent; *significant at a level of 10 percent significance.
1 Gujarat (GUJ) state was used as the base state in analysis.
Land holding, as expected, was also observed to have a positive and significant effect on loan amounts, which is in line with the OLS estimation results. While at the median level, households with a minimum of one hectare of land became significant, at the 90 th quantile level, land holdings of a minimum of two hectares were shown to be significant. This clearly indicates that borrower households with larger operational land holdings are given larger loans from formal creditors. Availability of assured irrigation had a negative though insignificant effect on the loan amount in the lower quantile but a positive and significant effect at the median level. This may be explained by the possibility that households with lesser loan amounts are also marginal or tenant farmers who engage in cultivation during rainy seasons only. Because of the costly nature of crop cultivation during the winter season, such farmers may not be involved in winter crop production, which is dependent primarily on irrigation, and they may be working as wage laborers in the fields of large farmers. Unsurprisingly, alternative income from allied activities boosted the loan off-take from formal financial institutions, a result that is observed both in the OLS and across quantiles. Familiarity with key social leaders was also found to have a positive effect on the loan amount in all three quantiles, as expected. Belonging to the upper-caste Hindu community had a positive effect on the loan amount in all three quantiles but gained statistical significance in the 50 th and 90 th quantiles only. Both variables also showed a positive and significant effect on formal sector loans in the OLS framework. Borrowing for production purposes was found to have a positive and statistically significant effect on loan amounts in the OLS and under quantile regression at the 50 percent and 90 percent levels. Interestingly, this variable showed a negative and significant effect on the loan amount in the 10 th quantile. This may be attributed to the provision of a small quantum of loans from the formal sector for consumption purposes, which is non-productive in nature. It is worth noting that formal credit sources resort primarily to project-based lending, where there is visible cash flow and adequate surplus to meet debt obligations. The formal sector's appetite for collateral-backed finance was reflected in both the OLS and quantile regression, as availability of collateral was shown to have a positive and significant effect on the loan amount. We also found that larger loan sizes were positively and significantly associated with higher transaction costs, which means that borrowers may need to incur considerable expenses in frequent visits to bank branches to obtain credit facilities. Furthermore, higher interest rates were found to have a positive and significant effect on loan size. This may be due to prevailing interest rate regulations where, within an interest cap, banks charge more on higher credit limits. These trends were observed in both the OLS and quantile regression (for the 50 th and 90 th quantiles). Both variables have a positive (though statistically insignificant) effect on loan amounts at the 10 percent level under quantile regression. The coefficients of the explanatory variables across the 10 th , 50 th , and 90 th quantiles in the quantile regression are listed in Table 6 , which indicates the variations in loan off-take from formal credit sources across borrower categories (i.e., marginal farmer, small farmer, and medium and large farmers. Because of the ordinal nature of this variable, the category of landless farmer was included as the reference category. We discuss the findings of this study by illustrating two situations, one favorable and the other unfavorable. Suppose agricultural household type A, which has more than two hectares of land, hails from a relatively prosperous village in Chhattisgarh state. In this village, 90 percent of the agricultural land has access to assured irrigation and the same percentage of households have access to electrical power. The village is located near critical infrastructures, such as agricultural input and output markets, educational institutions, and financial institutions, with the average distance between the village and these facilities being 4 km, 2 km, and 2 km, respectively. Household type A belongs to the upper caste Hindu community, enjoys assured irrigation for its agricultural land, is engaged in allied activity, possesses a brick house, and has in-house toilet facilities. The household is familiar with four key social leaders and receives information on agricultural activity from extension agents. It can receive a loan for agricultural production at an annual interest rate of 4 percent. For negotiating this loan contract, this household must incur an ex ante transaction cost of INR 300, and because of the household's higher profit potential, it could receive this loan facility without offering any marketable collateral.
In contrast, suppose agricultural household type B, which has less than one hectare of land, hails from a backward village in Chhattisgarh state. In this village, only 50 percent of the agricultural land has assured irrigation, and an equal percentage of households have electrical power. The village is located far from critical infrastructures such as agricultural input and output markets, educational institutions, and formal financial institutions, with the average distance between the village and these facilities being 10 km, 6 km, and 8 km, respectively. Household type B belongs to either a lower caste Hindu or minority community, has only a part of its land under irrigation, is not involved in allied activities, and lives in a mud house without in-house toilet facilities. The household is familiar with only two key social leaders and does not receive any information about production activity from extension agents. It can receive a loan for production facility at an annual interest rate of 10 percent. To access this loan facility, household type B has to bear an ex ante transaction cost of INR 500, and because of its poor profit potential, the household must arrange marketable collateral to receive the loan from the formal sector. Table 7 shows six cases in each state, along with their corresponding 10 th quantile, 50 th quantile, and 90 th quantile of the conditional distribution of the loan amount.
These six cases comprise both the favorable and unfavorable conditions described above across the categories of marginal, small, and medium and large farmers. Thus, there are a total of 30 cases across the five states. In Table 7 , we see from Case 1 that the middle 80 percent of type B households have a loan off-take between INR 7089 and INR 75653, with a median off-take of INR 30934. From Case 6, we observe that in contrast to type B households, 80 percent of type A households have a loan off-take between INR 7894 and INR 130012, with a median off-take of INR 36351. We see that there is considerable variation in the amount of loan off-take among both types of households, with the variation being larger for type A households. Being resource rich, type A households are able to negotiate a higher amount in loans. This stands to be 17.5 percent if we compare the median off-take for both types of households. This is troubling from a state-policy perspective, since the financial inclusion policy set by the government of India aims to ensure adequate and affordable credit flow even to resource-poor households. We see from this comparison that the loan off-take is skewed towards resource-rich households, whereas it should ideally be in the other direction. 
Conclusions
This study was motivated by the growing debate concerning the large-scale exclusion of rural households from the ambit of formal credit delivery channels, despite the continuous thrust of the state towards inclusive growth. Unlike studies that cover only limited geographical areas, this study includes six Indian states with varying institutional settings. Several conclusions related to policy can be drawn from this analysis. First, the formal credit market in rural areas is sensitive to the characteristics of the village and the applicant's household and production. Second, there is considerable variation in the quantum of loans received from formal creditors. Third, even among borrowers in the 90 th quantile of the conditional loan distribution, marginal farmers received only approximately 80 percent of the loan amount of their counterparts belonging to the category of medium and large farmers. In other words, even where poor clients managed to access formal-sector creditors, the quantum of credit off-take is lower than that of their resource-rich counterparts. Therefore, despite government pushes for financial inclusion, the distribution of credit from the formal financial sector remains skewed towards resource-rich rural households.
Endnotes
a Households with operational land holdings of up to 1 hectare, above 1 hectare and up to 2 hectare, above 2 hectare and up to 4 hectare, and more than 4 hectare are termed marginal, small, medium, and large farmer, respectively. Though medium farmer and large farmer are separate categories in government documents, we have placed them together in this study as medium and large farmers (i.e., households with operational landholdings of more than 2 hectares 
